Non-fixable lipophilic dye washed out during CLARITY treatment. Confocal images of a 1 mm sagittal slice of the mouse auditory cortex treated with CLARITY and stained with DAPI (cyan, top). A multielectrode (4 shank, 125 µm apart) dipped in a solution containing DiD (a redshifted variant of DiI) was inserted in the anaesthetized animal. This gives reliable tracing in conventional histology. However, in CLARITY the DiD electrode trace (magenta, bottom) could not be seen in the eyepiece or during image capture at any focus depth, even though the 5 mW, 633 nm laser was at 20%. The dots observed in the DiD correspond to autofluorescence from blood vessel also seen in the DAPI stain. This confirms that non-fixable lipophilic dyes are incompatible with lipid-clearing. Similar results were seen with Sca/eA2 in our lab (not shown). Images are 4.08 x 2.58 mm (15 images overlapping 5%) with non-overlapping 20 µm optical sections taken at a depth range of 0-120 µm measured just below the cortex surface. Depths 40, 60, 80, and 100 µm are shown here. 
Supplementary table 1
Overview of commercially available DiI and FM dyes †. The dyes are grouped by type and modification. 1) FM 1-43 Ex = 479 nm, Em = 598 nm when bound to phospholipid bilayer membranes and Em= 565 nm when bound to synaptosomal membranes. 2) Ex, Em and ε determined for dye bound to detergent micelles (20 mg/ml CHAPS in H 2 O). These dyes are essentially nonfluorescent in pure water. *Spectral properties determined in methanol unless noted below. ε: Molar attenuation coefficient. †Modified from Molecular Probes Handbook (Thermo Science Fisher). Ex: excitation. Em: Emission.
Chemical structures of available DiI and FM dyes.
Modifications that ensure fixability (broken circles) shown in colours that indicate their modification. The derivatives of DiI with differing carbon bridge lengths between the indoline rings (vertical arrow) have different excitation and emission wavelengths e.g. DiD red-shifted version with a 5 rather than 3 carbon bridge. A substitute of carbon to oxygen in the indoline rings moves DiO to lower wavelengths. The lipophilic property is dependent on akyl-chain lengths (horizontal arrow). FM 1-43 has a red-shifted variant, FM 4-64, with a 6 rather than 2 carbon bridge between the aromatic rings. 
